Introduction
State sales taxes can add up to nine percent to the price of an item. However, if a retailer does not have a physical presence in a state, such as a warehouse, office or retail store, it is not required to collect these taxes. This distinction is crucial for retailers that sell through direct channels. The obligation to collect taxes from Internet and catalog sales depends on whether the retailer has a physical presence in the customer's state. In this paper, we investigate how the obligation to collect sales taxes affects both customer and firm behavior. We consider two related research questions. First, does collecting sales taxes have a negative impact on sales through Internet and catalog channels? If there is a negative impact on sales, then we might expect it to also affect firm behavior. This motivates our second research question: are direct retailers less likely to establish a physical presence in high-tax states?
We show that the answer to the first question depends on which direct channel we consider. The obligation to collect and remit sales taxes produces a significant decrease in Internet sales but no change in catalog sales. We conclude that the obligation to collect sales taxes has a significant effect on customer behavior, but that there are boundaries to these effects. These boundaries reflect limits on a customer's ability or incentive to search for lower prices at competing retailers. If search is difficult, because it requires access to competitors' catalogs, or if there is little incentive to search because prices are unlikely to be lower elsewhere, then the tax effects are mitigated.
The evidence that taxes lower Internet sales but not catalog sales presents retailers with a tradeoff. Should they forgo the benefits of opening a store in order to avoid damaging Internet demand? We investigate how retailers resolve this trade-off by evaluating whether tax rates affect store-opening decisions. We find that retailers who conduct most of their business through direct channels avoid opening a first store in high-tax states. We conclude that these retailers appear to be forward-looking, anticipating the growth of the Internet channel and avoiding the potential risk to this future revenue stream.
Source of the Findings
Our investigation of customer behavior takes advantage of a natural experiment. We examine changes in customer behavior after the opening of a new retail store by a multi-channel retailer.
Importantly, this is the retailer's first store in the state, which introduces a legal obligation to collect sales taxes on all Internet and catalog orders shipped to that state. We use a differencesin-differences approach to measure the effect on Internet and catalog sales. In particular, we compare the difference in sales before and after the store opening between two samples of customers. One sample of customers lives in the state in which the new store was opened.
These customers were not charged sales taxes on their Internet and catalog orders before the store opened, but were charged sales taxes after the store opened. The second sample of customers lives in a neighboring state. These customers were not charged sales taxes either before or after the store opening. By comparing the difference in sales over time between two groups of customers (the "differences-in-differences"), we benefit from two inherent controls.
Measuring the change in purchases by the same customers over time allows us to control for individual customer characteristics, while comparing customers on either side of the border controls for time trends and other events that are common to both customer samples.
Our analysis recognizes several potential confounds in the natural experiment. First, opening a convenient store location may cause customers to shop more often or to substitute between channels. To isolate the tax effect from other effects, we focus on customers who live more than 100 miles from the new retail store. Since this sample of customers cannot easily access the new store, we expect that the only impact of opening the new store is the introduction of sales taxes.
The second key assumption in our customer analysis is that store opening and location decisions are exogenous. Clearly, store locations are not chosen randomly. Discussions with the firm's managers (and analysis of historical transactions) confirmed that stores are located in areas with a high density of existing customers who often buy through the firm's catalog and Internet channels. In this sense, the store-location decision is endogenous as it is based on characteristics of customers in the retail trade area. However, the customers in our sample are not near the retail trade area. It seems reasonable to assume that the store-location decision is not correlated with either observed or unobserved customer characteristics in our sample.
Finally, our interpretation of the natural experiment requires that any factors that could affect the change in sales in the focal state, also affect sales in the neighboring state. We use several robustness checks to investigate this issue. First, we present data on historical purchases that reveal no systematic differences in the characteristics of customers living on each side of the border. Second, we compare the mailing of catalogs and marketing materials to customers on both sides of the border to ensure they are similar. Third, we inspect historical sales trends in the 12 months prior to the new store opening. This inspection reveals no apparent difference in sales trends between the two states. Finally, we repeat our differences-in-differences analysis across different time periods and confirm that the change in orders in the focal state after the store opening do not arise in other periods. Together, these robustness checks provide further support for our conclusions. Internet and catalog sales when a retailer is required to collect and remit sales taxes. This is also not the first paper to investigate how tax rates affect store location decisions. Manuszak and Moul (2008) demonstrate that gasoline tax differences affect both the location of gasoline stations and customers' decisions about where to purchase their gasoline. Given the nature of this product category, they focus solely on physical stores, and do not consider how the physical presence test affects remote retailers.
There are at least two unpublished manuscripts that investigate how variation in local tax rates affects the size of the Internet sector. Ellison and Ellison (2003) use hourly data collected from pricewatch.com. They find that increases in state sales taxes lead to substitution, with more customers purchasing over the Internet. Brynjolfsson, Smith, and Montgomery (2004) study consumer "shopbot" behavior and report that consumers are more sensitive to a dollar of tax than to a dollar change in the unit price of an item.
1 430 U. S. 274 (1977) 2 504 U. S. 298 (1992) A key challenge in this literature is establishing causality between tax rates and the consumer response. Studies that infer a causal relationship from variation in tax rates between states suffer from the limitation that state tax rates may not be independent of other state characteristics.
Indeed, we show that variation in tax rates affects whether a retailer establishes a physical presence in a state. Hence, the variation in whether customers purchase over the Internet may reflect variation in the availability of alternative retailers. More generally, any unobserved demand characteristics that are correlated with state tax rates may contribute to variation in sales.
As a result, we risk misattributing the impact of these unobserved characteristics to differences in tax rates. We overcome this potential limitation by using a natural experiment comparing changes in behavior for the same households over time. This approach explicitly controls for unobserved state and customer characteristics.
Structure of the Paper
Section 2 measures the change in Internet and catalog sales when a direct retailer starts collecting sales tax. The focus shifts to firm behavior in Section 3. We investigate whether retailers with more direct business are less likely to establish a physical presence in a high-tax state. Section 4 concludes the paper with a review of the findings.
Measuring Sales Responses Across Different Channels
In this section we measure how customers of a multi-channel apparel retailer respond when the retailer starts collecting sales taxes on Internet and catalog orders. The company sells men's and women's clothing through company-owned distribution channels, which include catalogs, an
Internet site and retail stores. The products are moderately priced ($48 on average) and customers purchase relatively frequently (1.2 orders containing on average 2.4 items per year).
Our analysis focuses on a sample of 13,021 customers who live on either side of a border of the "focal" state in which the firm opened its new store. This new store was a regularly priced store, not a factory store. Customers in the focal state did not pay sales taxes on catalog or Internet orders prior to the store opening, but were charged sales taxes from the date the store opened.
For confidentiality reasons, we cannot reveal where the store is located. However, the focal state is one of 32 states that charges between 4% and 6% sales taxes on retail transactions. The neighboring state does not charge sales tax, so customers in this state paid no sales taxes on purchases from this company either before or after the new store was opened in the focal state.
The 13,021 customers had all bought from the company's Internet or catalog channels in the 39 months before the store opened in the focal state. They were identified by matching household zip codes to counties along either side of the state border with a neighboring state. The counties were small, each with a population of less than 150,000. We also considered two other criteria for selecting customers: customers who live in three-digit zip codes along the state border; and customers in 5-digit zip codes. The three-digit zip codes are larger than the area covered by the counties and yielded 32,996 customers. The five-digit zip codes along the state border yielded just 692 customers. Reassuringly, the key findings remain unchanged for all three selection criteria.
We focus on this state border because all of the customers living on the border were more than 100 miles from the new store and were not expected to be otherwise affected by the opening of the new store. As expected, only 13 of the 13,021 customers made purchases at the new store.
We caution that since customers living in this border region may differ from customers living elsewhere, it is possible that the magnitude of the tax effects will be different for customers who live elsewhere in the state.
We observe customers' historical purchases over a 51-month period, starting 39 months before the store opened and continuing until 12 months after. It is helpful to divide this 51-month period into three different time periods:
Historical Period: 13-39 months before the store opened Pre-Opening Period: 0-12 months before the store opened Post-Opening Period 0-12 months after the store opened
We compare sales in the pre-and post-opening periods for customers in the focal and neighboring states. As we discussed, this differences-in-differences approach explicitly controls for customer differences and common changes in demand over time. We also checked the robustness of our results by varying the lengths of the pre-and post-opening measurement periods. Our findings are essentially unchanged under these alternative measures.
We use data from the historical period (13-39 months before the store opened) to ensure that customers in the focal and neighboring states share similar characteristics. Reassuringly, despite large sample sizes, the averages of these measures do not vary significantly between customers in the two states. We conclude that customers in the two states appear to share similar observable characteristics. The data represent the mean of each variable. Standard errors are in parentheses.
Estimating How Sales Taxes Affected Sales in the Focal State
Our analysis focuses on the change in the number of orders placed by customers in the neighboring and focal state before and after the store opening. 3 We begin by reporting univariate results and then turn to a multivariate approach. The univariate results are reported in The table presents the mean values of the number of orders placed during the pre and post-opening periods (12-months before and after the new store opened) calculated using 6,057 customers in the focal state and 6,964 customers in the neighboring state. The "difference" measure uses a paired-sample t-test. The "differences-indifferences" measure is derived by calculating the difference between the pre and post-opening periods in the number of orders placed by each customer, and then comparing the mean of these differences between customers in the focal and neighboring states. Standard errors are in parentheses. * Difference significantly different from zero, p < 0.05. ** Difference significantly different from zero, p < 0.01.
There are several findings of interest in Table 2 . First, we see that approximately 17% of the purchases occurred over the Internet channel. This percentage was increasing at the time, and has continued to increase since these measurement periods. Second, in both states we see a drop in catalog sales; this in part reflects substitution to the Internet channel. It also results from our focus on a fixed panel of customers. It is well-established in this industry that as a customer panel ages, customers tend to place fewer orders. This attrition is generally attributed to changes in customers' preferences, but also reflects address changes. Third, Internet purchases in the neighboring state decrease only slightly between the pre-and post-opening periods, which is consistent with substitution from the catalog to the Internet channel. However, in the focal state there is a large and significant drop in Internet sales between the two measurement periods. This drop occurs despite the trend of customers to switch from the catalog channel to the Internet channel. Notice that the comparison of interest is not merely the pre versus post difference, but whether this difference varies for customers in the focal and neighboring states. We directly estimate this interaction in the multivariate analysis that follows.
Regression Analysis
Because the number of orders placed is a "count" measure we use Poisson regression. In particular, we assume that the number of orders from customer i in period t (Q it ) is drawn from a
Poisson distribution where the mean of the distribution is represented by the parameter λ it : 
We model the purchase rate as ln it it λ = βX , where the i subscript refers to the 13,021 customers and the t subscript refers to the pre-and post-periods (t = 1 or 2). Our initial analysis uses the following specification for the independent variables:
The Post-Opening and Focal State variables are binary indicators identifying the post-opening period and customers in the focal state (respectively). Under this specification, Focal State controls for underlying differences between customers in each state and Post-Opening controls for common sales changes over time. The coefficient of interest is the interaction coefficient (β 3 ), which measures the percentage change in post-opening sales among customers in the focal state compared to customers in the neighboring state. We will interpret β 3 as the percentage change in orders placed due to the introduction of sales taxes in the focal state. In all specifications, we also include a household level random effect. In Table 3 , we report our initial findings, where we distinguish between purchases over the Internet and purchases through the catalog channel (mail or telephone orders). The results reveal the same pattern as the univariate results, and appear to confirm that the obligation to charge sales taxes has a different impact on sales in the two channels. The store opening in the focal state is associated with an 11.6% decrease in Internet sales (after controlling for the change in sales in the neighboring state). This effect is statistically significant (p<0.05).
By contrast, sales in the catalog channel are apparently unaffected by the introduction of sales taxes. When we aggregate sales across both channels, the overall impact is negative but not significantly different from zero.
The Post-Opening and Focal State variables separately control for systematic differences over time and between states (respectively). As expected, the negative coefficient for the PostOpening variable captures the expected natural attrition of customers. The coefficient for Focal
State is positive and significant in two of three models. This is consistent with the results in Table 2 , which indicate that customers in the focal state place more orders through the catalog and Internet in both the pre-period and post-period than customers in the neighboring state. The presence of retail stores in the neighboring state may partially explain this difference. Sales through the retail channel may cannibalize from Internet and catalog purchases in the neighboring state. These stores were opened over a decade earlier, so their availability is constant during the periods we consider. A potential concern is that the rate of substitution to and from the store channel may have changed over time. When we re-estimate our model with only store purchases, the pre versus post comparisons do not differ between the two states (the interaction between Focal State and Post Opening is small and insignificant). We conclude that the new store opening in the focal state did not lead to differences between the two states in the rate of store purchases.
As a robustness check, we also replicated the analysis in Table 3 using a linear model:
This linear model allows us to check whether the findings are specific to the Poisson specification. The findings for the linear model are reported in Table 4 . Although the magnitudes of the coefficients are not directly comparable between the two models, the pattern of results is consistent. The introduction of sales taxes is associated with a significant reduction in Internet orders, but no change in catalog orders. 
Reasons Sales May Have Changed
Recall that the critical identifying assumption is that any extraneous factors (other than the introduction of sales taxes) that affected the change in demand in the focal state also affected demand in the neighboring state. Therefore, when checking robustness we need to focus on factors that may have contributed to a change in the number of pre-and post-opening purch
One possibility is that direct-mail promotional activities may have varied in the focal state following the store opening. If so, we might be misattributing our results to the collection of sales taxes rather than these activities. To check for this, we investigated whether there was a change in the number of catalogs or other promotional materials sent to customers in each sta before and after the store opening. Reassuringly, we found no systematic differences. As a further check, we re-estimated E ases.
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We also investigated whether in the months before the store opening there was a similar time trend in monthly sales. In Figure 2 we report the average monthly purchases by households over The data in the figure summarizes the average number of orders by customers in the focal and neighboring states in the 12 months before the new store opened. The averages are calculated separately for each of the 12 months in the pre-opening period.
As a final check for robustness, we repeated our analysis for other historical time periods to assess whether the difference in sales trends between the two customer samples was unique to the store opening period. If there are no differences in the historical trends for the two states, we
should not find an interaction between the Post-Period and Focal State variables. To investigate this issue, we re-estimated Equation 2 using the same pre and post-period calendar dates one year before and one year after the store opened. The results are reported in Table 5 .
The Post-Period * Focal State coefficients confirm that there was no significant difference between the two states in the rate at which sales changed over time. This suggests that the difference in the sales in these two states after the store opening was unusual, and gives us greater confidence that we can attribute this difference to the store-opening. 
Differences Across Product Categories
We also consider how the tax effect varies by the type of item purchased. The firm sells women's clothing, men's clothing and "other" items (other items include home furnishings, luggage and clothing for children). There are small differences in the sales for each category across the two channels. For example, women's clothing represents 29.0% of catalog sales and 33.5% of Internet sales, while men's clothing represents 28.2% of catalog sales and 25.8% of Internet sales. It is possible that these preferences for purchasing different items in the two channels may have contributed to the contrasting findings. To investigate this possibility we reestimated the models in Table 3 using separate measures of sales for each product category.
These findings (which are available from the authors) again replicate the pattern of findings in Table 3 . There is a decrease in Internet sales across all three product categories, and this decrease is significant (p<0.05) in all but the men's category. In contrast, there is effectively no change in catalog sales in either channel (the Post-Opening * Focal State coefficients do not approach significance). These findings further confirm the robustness of the results in Table 3 .
They also suggest that the contrast in the Internet and catalog findings cannot be explained by differences in which product categories are purchased in the two channels.
We conclude that there is robust evidence that collecting sales taxes had a substantial negative effect on Internet sales. Surprisingly, there was no measurable decrease in catalog sales. We now examine why.
Explanations for the Difference in Catalog and Internet Findings
We consider three explanations for why we observe a decrease in Internet sales, yet no appreciable change in catalog sales:
1. Awareness: Chetty, Looney and Koft (2007) report findings from a series of field experiments showing that consumers may react differently if taxes are made salient at the point of purchase. This effect could have contributed to our results as the salience of the tax calculation varies when ordering by telephone and the Internet. When completing an order over the telephone, customers in our study are often told only the total amount of the order. Because most customers order multiple items (the average order size is 2.3 items) and the total amount may include other components such as shipping charges, it is possible that these customers do not realize that the total amount includes sales tax. In contrast, Internet customers can see taxes explicitly calculated on the checkout page.
Personal Interaction:
Telephone orders involve a personal interaction with a company representative, but ordering over the Internet is relatively impersonal. As a result, when customers learn at the end of the transaction that they are being charged sales tax, they may feel more comfortable cancelling an Internet order than abandoning a telephone order.
3. Customer Search: When a firm collects sales tax, one possible customer response is to search for similar items at competing retailers that do not charge sales tax. Customers who use the Internet channel may be more willing to search competing retailers than those who use the catalog channel. This may reflect the ease of searching alternative retailers on the Internet. Internet customers can simply visit the website of one of the firm's many competitors. In contrast, customers without computers or who are reluctant to purchase over the Internet must either visit a competitor's store or wait until they receive competitors' catalogs. These options generally require more effort and more time than visiting a competing Internet site.
It is likely that each of these explanations contributes to the findings, so we do not seek to isolate a single explanation. Instead, our results elaborate on the earlier findings, and help to reveal the relative contribution of these three explanations.
We proceed in two steps. Second, we investigate the role of customer search by identifying a class of items for which we do not expect customers to search competing retailers in either channel. If the search explanation is important, we would expect to see the same (null) effect for these items in the Internet channel as we see in the catalog channel.
Comparing Mail and Telephone Orders for the Catalog Channel
In our data, 16.1% of the firm's direct orders are placed via the Internet, 80.7% are placed via telephone, and only 3.2% are placed via mail. In our earlier analyses we subsumed both mail and telephone orders into the catalog channel. In Table 6 , we distinguish between the mail and telephone channels and repeat our earlier analysis (we also include the Internet results from Table 3 as a benchmark). Recall from our previous discussion that if the Awareness and Personal Interactions explanations were important, we would expect the result for mail orders to mimic the outcome for Internet orders. This is not the case. The results for the mail channel actually mimic the telephone channel: the obligation to collect sales taxes did not significantly affect either mail or telephone orders. These findings suggest that the contrasting findings in Table 3 cannot be fully explained by the Awareness and Personal Interaction interpretations.
Customer Search Behavior
When a firm begins to collect sales taxes, a natural reaction by customers is to look for similar products at competing retailers that do not charge sales taxes. It is this anticipated customer reaction that prompted the founder of Staples to address his concerns to the US Congress (see the quote at the start of the paper). If the relative ease of searching on the Internet means that competitive comparisons are more likely on the Internet channel than the catalog channel, then differences in customer search behavior may explain why sales taxes reduce Internet sales.
To investigate this explanation, we identified a sample of items for which customers are unlikely to search competing retailers in either channel. If the contrasting findings in Table 3 are due to differences in customer search behavior, we would not expect any difference in the findings across the two channels when restricting attention to these items. Our first approach was to look for items that are only sold by this retailer. Unfortunately this approach was not successful. We identified a sample of items that we believed were most likely to be unique to this firm, but an
Internet search quickly identified relatively close substitutes at competing stores for each of the products in this sample.
As an alternative, we recognized that if the firm discounts the price of an item, customers are less likely to find lower prices at competing stores. Indeed, there is evidence elsewhere that one of the roles of retail "sales" is to signal to customers that they need not continue searching for lower prices at competing stores (see for example Anderson and Simester 1998) . This suggests that if an item is discounted, customers may be less likely to compare prices at competing retailerseven when the firm begins to collect sales tax. This offers an opportunity to test whether differences in customer search behavior across the channels explains the different findings. If we restrict attention to items that are discounted, and this limits the extent of customer search, we should observe the same (null) results in both channels.
The retailer typically charges the same price in its Internet channel as it charges in the catalog channel. As a result, there is almost no difference in the distribution of items purchased at a discount through the two channels. In the 39 months before the store opened, 11.5% of the items purchased on the Internet channel and 11.7% of the items purchased in the catalog channel were sold at a discounted price. The average price reduction was also almost identical across the two channels; the mean was $7.42 for the catalog channel and $7.22 for the Internet. We also compared the selection of items purchased at discounted prices through the two channels. The largest difference was in women's clothing, where 15.9% of the catalog purchases were made at a discount, compared to 17.5% over the Internet.
In Table 7 , we repeat our earlier analysis when distinguishing between purchases made at a discount and purchases made at full price (since a single order may combine regular price and sale items, the purchase amount is measured as number of items rather than number of orders).
The findings follow precisely the predicted pattern. For discounted purchases, there is no difference between the Internet and catalog channels: the change in sales tax policy does not affect sales in either condition. This is consistent with customers recognizing that they are unlikely to find lower prices for these items at competing stores, even after the firm starts charging sales taxes. For items purchased at full price, we see the now familiar pattern that
Internet sales decrease in the focal state when the retailer collects sales tax, but there is no change in catalog sales.
These findings support the interpretation that the contrasting impact of sales taxes on sales in the two channels is due to differences in customer search behavior. This interpretation relies on our claim that when items are discounted, customers are unlikely to search for lower prices at competing retailers. Notice that the strength of this claim depends in part on the depth of the discounts: in general, the larger the discounts, the less likely it is that customers will find lower prices elsewhere. The findings again follow the pattern that we would predict. If we restrict attention to purchases at "deep" discounts of more than 25%, the Post-Opening * Focal State coefficients are not significantly different from zero (or from each other) in either channel.
However, for "shallow" discounts of less than 25%, the results return to the earlier pattern: the introduction of sales taxes is associated with a significant (8.8%) decrease in Internet sales, but no change in catalog sales.
We also investigated whether the finding reported in Table 7 could be explained by differences in customer preferences for purchasing discounted rather than regularly priced items. We used transaction data from the historical period to calculate the percentage of items that customers had historically purchased at discounted prices, and then interacted this measure with Post-Opening * Focal State. Our estimate for this additional interaction was both small and insignificant. We conclude that the findings survive when we explicitly control for differences in customers'
propensity to purchase at a discount. The table reports the Poisson regression coefficients from estimating Equation 2 using pre and post-opening observations for the 6,057 customers in the focal state and 6,964 customers in the neighboring state (the sample size in each model is 26,042). The model is estimated separately using purchases made at the full price or at a discounted price from the Internet or catalog channels. Statistical significance is computed using a panel bootstrap clustered by ZIP code, with 1,000 replications. Bootstrap standard errors are in parentheses. * Significantly different from zero, p < 0.05. ** Significantly different from zero, p < 0.01.
Summary
We have measured how establishing a physical presence in a state affects purchases through
Internet and catalog channels. The results suggest that the obligation to collect and remit sales taxes leads to a significant decrease in Internet sales, but no appreciable change in catalog sales. This is a robust result that extends to different customers and different products.
We evaluate three explanations for why we do not observe a reaction to sales taxes in the catalog channel. Evidence that mail orders mimic telephone orders (rather than Internet orders) suggests that the contrasting results cannot be explained by either the role of personal interactions with customer service representatives, or by a lack of awareness among catalog customers that the firm is collecting sales taxes. Neither of these explanations can be applied to orders placed via mail. Customers ordering by mail explicitly calculate sales taxes themselves, and generally do not have a personal interaction with a customer service representative.
The third explanation focuses on the role of customer search. We show that the impact of sales taxes is moderated by whether an item is discounted. The negative sales tax effect is isolated to non-discounted items purchased over the Internet. For these items, customers have the greatest incentive to search (high prices) and the greatest ease of search (the Internet). When a price is already deeply discounted, customers may be unlikely to consider alternative retailers even if the firm charges sales tax. Moreover, customers who order through the catalog channel face a much more difficult search task: they must wait to receive competitors' catalogs in order to compare prices. We conclude that the contrasting impact of taxes on Internet and catalog sales appears to be at least partly attributable to differences in customer search behavior.
In the next section, our focus shifts to firm behavior and we consider whether having to collect sales taxes affects retail store opening decisions.
The Impact on Firms' Store Location Decisions
Our analysis of customer behavior in Section 2 shows that an obligation to collect sales taxes reduces purchases through the Internet channel. This introduces an interesting empirical question. The evidence that sales taxes lower demand suggests that retailers will take this into account when deciding where to open physical stores, by avoiding states with high tax rates. On the other hand, the reduction in demand is limited to the Internet, which was small at the time of the study, though growing quickly. This presents the retailers with a trade-off: should they forgo the benefits of opening a store in order to avoid damaging demand in a new channel that, while currently small, promises to be an important source of future revenue? In this section we investigate how retailers responded to this trade-off by evaluating whether sales taxes affected their store-opening decisions.
To investigate how state tax rates affect store opening decisions, we constructed a dataset from several sources. First, we identified a sample of apparel, jewelry, sporting goods and home furnishing retailers that sell through both retail stores and direct (Internet and catalog) channels. observations to remove states with either company headquarters or fulfillment centers. These qualify as a physical presence, so there is no incremental tax effect from opening a store in these states.
Analysis
As a preliminary analysis, we grouped the 14 retailers according to the percentage of their sales that are direct, and report the average tax rate in states with and without a physical store. The analysis reveals two findings of interest:
1. Retailers with a high percentage of direct business have a strong tendency to open stores in states with lower tax rates. For retailers that earn more than 70% of their revenue from direct channels, the average tax rate in states with stores is 2.65%. This is significantly (p < 0.01) lower than the 4.90% average rate in states without stores.
2. Retailers that have less direct business actually prefer high-tax states, presumably because these states have other characteristics that make them attractive. Among these retailers, the average tax rate in states with stores is 5.06%, which is significantly (p < 0.01) higher than the 4.51% average rate in states without stores. The difference between 5.06% and 2.65% is also significant (comparing states with stores for the two groups of retailers).
These univariate findings are consistent with our prediction that store location decisions are influenced by an interaction between state tax rates and the amount of business that the retailer conducts through direct channels. We can directly estimate this interaction using a multivariate approach, which also allows us to explicitly control for state and retailer differences. Table 8 where we report two models.
Model 1 is a logistic regression model, while Model 2 re-estimates the model using retailer random effects. Standard errors in the first model are clustered by firm. The coefficient for the interaction between Tax Rate s and Percent Direct r is negative in both models. We conclude that direct retailers appear to avoid opening stores in high tax states. For robustness we also used OLS to re-estimate the same model with firm fixed effects. These coefficients reveal that for a retailer with 100% direct business, a 1% increase in the sales taxes rate decreases the probability of opening a store in that state by approximately 4%. This is similar to the marginal effect from the logistic regression model, which was approximately 3%
(evaluated at the average observation). Recall that the benchmark rate at which stores opened is just 12%, indicating that these estimated effects are relatively large.
This finding occurs despite the evidence that other retailers are attracted to high tax states. It also occurs despite our finding in Section 2 that collecting sales taxes has little impact on catalog purchases. It is possible that retailers were simply unaware that collecting sales taxes does not appear to affect catalog sales. Alternatively, while most catalog retailers derived only a small proportion of their revenue from the Internet during this time period, this percentage was growing. Retailers were obviously aware of this growth, and this trend may have contributed to their decisions to avoid opening stores in high-tax states.
Notice that the interaction reported in Table 8 is not subject to the limitation that arises in previous studies measuring the impact of state tax rates. As we discussed in the literature review, previous studies have grappled with the endogeneity of tax rates. We are interested in the interaction between state tax rates and the percentage of business that the firm conducts through direct channels. It is more difficult to identify alternative explanations for why only firms with a high percentage of direct business avoid entering states with high tax rates.
Although the sample of 450 observations may appear robust, it is drawn from just 14 firms.
Augmenting the sample is difficult because it requires knowing the percentage of direct sales.
One approach (suggested by a reviewer) is to simply add firms that did not have either an
Internet channel or catalog channel during this period. When we add 421 observations from eleven apparel retailers without an Internet or catalog channel, the pattern and significance of the findings remains unchanged.
Retailers that Already Have a Physical Presence
The physical presence rule is invoked when the first store is opened in a state, so there is no incremental change in the tax policy if a retailer opens additional stores. 
Conclusions
In this paper, we have shown how current sales tax rules influence both customer and firm behavior. On the customer side, we study how an obligation to collect sales taxes affects purchases from a retailer's Internet and catalog channels. We find that while Internet orders decrease by 11.6%, there is no apparent effect on catalog orders. Further investigation reveals that the absence of any change in catalog orders can be partly attributed to the difficulty of searching for lower prices at competing retailers. We show that even for the Internet channel, the introduction of sales taxes has little impact on sales when competitive search is unlikely to 5 New York Times, November 30, 2005. reveal lower prices. In particular, the introduction of sales taxes had no impact on sales for deeply discounted items in either channel.
Our firm-level analysis investigates whether a sample of multi-channel retailers' store expansion decisions are affected by state tax rates. We find that retailers that have a larger proportion of direct sales are less likely to enter a state with high sales taxes. We interpret these results as evidence that store expansion decisions are affected by the current discrepancy in tax rules. The table reports summary statistics for the dependent and independent variables used in the firm analysis (Section 3). The sample size for all statistics is 450.
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